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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for recovering p-i-i 
cobalt from a spent secondary battery by which a cobalt as a 1 
rare metal is efficiently recovered from a spent secondary 
battery by the use of acid in an amt. as small as possible. 
SOLUTION: A spent secondary battery contg. cobalt in its 

electrode material is roasted at >600^C, the roasted battery is I 

cut to pieces, and the pieces are screened into metallic scraps fSwTTiTT] r**;^,'-'* 

and roasted ash. A cobalt-contg. material is magnetically 
separated from the ash with a magnet, and the cobalt-contg. 
material is dissolved in an acid to recover cobalt from the acid 
soln. 
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* NOTICES * 

JPO £mcL NCIPl are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The roast process which roasts over the temperature of 600 degrees C or more the cell useless 
article of the rechargeable battery which contains cobalt in electrode material, The decision process which 
cuts out the roast cell obtained at this roast process, and the sieving process which sifts out the decision 
object of the roast cell obtained at this decision process, and is divided into a metal scrap and a roast ash, 
The magnetic separation process which carries out the magnetic separation of the cobalt inclusion using a 
magnet out of the roast ash obtained at this sieving process. The cobalt recovery approach from the 
rechargeable battery useless article characterized by including the acid dissolution process of dissolving the 
cobalt inclusion sorted out at this magnetic separation process in an acid, and the recovery process which 
collects cobalt from the acid melt obtained at this acid dissolution process. 

[Claim 2] The cobalt recovery approach from a rechargeable battery useless article according to claim 1 that 
a recovery process is a solvent extraction process which collects cobalt by solvent extraction. 
[Claim 3] The roast of the cell useless article in a roast process is the cobalt recovery approach from the 
rechargeable battery according to claim 1 or 2 performed at the temperature of 700-900 degrees C in a well- 
closed container or reducing atmosphere. 

[Claim 4] The roast ash obtained at the sieving process is the cobalt recovery approach from a rechargeable 
battery useless article given in any of claims 1 -3 ground by predetermined grain size before magnetic 
separation is carried out at a magnetic separation process they are. 

[Claim 5] A roast ash is the cobalt recovery approach from a rechargeable battery useless article given in 
any of claims 1 -4 ground by the average grain size of 2mm or less they are. 

[Claim 6] The magnetic separation of the roast ash in a magnetic separation process is the cobalt recovery 
approach from the rechargeable battery useless article given in any of claims 1-5 they are performed 
according to wet magnetic separation, 

[Claim 7] the cobalt inclusion sorted out at the magnetic separation process — the roast ash in front of 
magnetic separation - receiving — a weight ratio — the cobalt recovery approach from a rechargeable 
battery useless article given in any of claims 1-6 which are 0.6 or less they are, 

[Claim 8] The roast process which roasts over the temperature of 600 degrees C or more the cell useless 
article of the rechargeable battery which contains cobalt in electrode material. The decision process which 
cuts out the roast cell obtained at this roast process, and the magnetic separation process which carries out 
the magnetic separation of the decision object of the roast cell obtained at this decision process to the 
magnetic substance and non-magnetic material with a magnet. The sieving process which sifts out the 
magnetic substance obtained at this magnetic separation process, and is divided into a magnetic metal scrap 
and a cobalt inclusion, The cobalt recovery approach from the rechargeable battery useless article 
characterized by including the acid dissolution process of dissolving the cobalt inclusion obtained at this 
sieving process in an acid, and the recovery process which collects cobalt from the acid melt obtained at this 
acid dissolution process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cobalt recovery approach that the cobalt of the rare 
metal contained in that electrode material is efficiently recoverable from cell useless articles, such as a 
defective generated in the production process of a rechargeable battery, and a recovery article of a used 
rechargeable battery, from a rechargeable battery useless article. 
[0002] 

[Description of the Prior Art] For example, lithium acid cobalt (LiCo02) is used for the rechargeable 
lithium-ion battery as the positive-electrode material, and cobalt oxide is added by the nickel hydoride 
battery for the purpose of the improvement in a capacity utilization factor in the hydrogenation nickel which 
is the active material of the positive-electrode material, and the cobalt nitrate is ftirther added by the nickel- 
ccadomium battery for the purpose of corrosion-resistant improvement or high-capacity-izing in the 
positive-electrode material (nickel). 

[0003] Such positive-electrode material and in the case of a rechargeable lithium-ion battery Mix and 
calcinate a lithium carbonate and cobalt oxide and it considers as lithium acid cobalt. Subsequently, an 
electric conduction agent and fluororesins, such as this lithium acid cobalt, acetylene black, carbon, etc.. 
Blend binders, such as a fluororubber, and this is kneaded in the shape of a slurry with an organic solvent, 
this kneading object - a metallic foil top, such as aluminium foil (only henceforth "aluminum foil"), - 
homogeneity — applying ~ drying — a solvent — removing — a metallic foil — an electric conduction agent — 
2 - 10 % of the weight and 2 - 10 % of the weight of binders are applied, and it is formed by judging this in a 
predetermined configuration. 

[0004] By the way, the amount of cell useless articles, such as a defective generated at the time of 
manufacture of this rechargeable battery and a recovery article of a used rechargeable battery, increases by 
leaps and bounds, and processing of these cell useless article is becoming a problem as need increases 
quickly with the spread of portable electrical machinery and apparatus, such as a notebook sized personal 
computer, cellular-phone, simple cellular-phone (PHS), and electrical-and-electric-equipment shaver, a 
headphone stereo cassette tape recorder, and VTR, and that volume increases such a rechargeable battery. 
[0005] In spite of cobah^s being poor in a resource and depending for the most on a foreign country in our 
country on the other hand, the application is continuing very extensively until it results [ from daily 
necessaries, such as the electrode material of a rechargeable battery, a pigment, a ceramic industry, a ferrite 
a catalyst, and cemented carbide, ] in a high-tech product, and is used especially for the rechargeable 
lithium-ion battery about 7g as cobalt oxide per the one individual. For this reason, that need grows and 
cobalt is becoming still more expensive while it is expensive from the first. 

[0006] For this reason, also in the former, acid dissolution processing of the trash of cemented carbide or a 
catalyst is carried out, for example. Cobalt ion is alternatively extracted from the acid solution containing 
the cobalt and nickel which were obtained in this extractant by the extractant containing alkyl phosphoric 
acid. Furthermore, by contacting the obtained extract in an oxalic acid water solution, depositing oxalic acid 
cobalt, and collecting, the method of collecting cobaU from the solution containing cobalt and nickel by the 
high grade is proposed (JP,5-14013,B). 
[0007] 

[Problem(s) to be Solved by the Invention] Then, grinding this, dissolving by mineral acids, such as a 
hydrochloric acid and a nitric acid, also about the cell useless article mentioned above, carrying out 
separation removal of the binders, such as electric conduction agents, such as insoluble acetylene black and 
carbon, and a fluororesin, a fluororubber, etc., collecting the acid solutions containing metals, such as 
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lithiums including cobalt and aluminum, and collecting cobalt alternatively by the extractant which contains 
alkyl phosphoric acid from this acid solution is examined. 

[0008] However, in this approach, since metallic compounds, such as cobalt in a cell useless article and a 
lithium, not only dissolve into an acid solution, but it dissolves including the aluminum of a metallic foil etc. 
The amount of the acid which the amount of a cell useless article takes for increasing, and this acid 
dissolution processing takes to it, for example, a hydrochloric acid, the nitric acid used, etc. increases 
sharply. The acid waste fluid after extracting cobalt ion from this acid solution by extractant arises in large 
quantities. A lot of alkali, such as a sodium hydroxide, is needed for processing of these acid waste fluid of a 
lot of, and a problem great to waste fluid processing on the contrary occurs, and also If a hydrochloric acid 
is used as an acid, chlorine gas will occur in large quantities at the time of acid dissolution processing, and if 
a nitric acid is used, a nitrogen peroxide will occur in large quantities at the time of acid dissolution 
processing, and there is also a problem that processing of these acid exhaust gas also takes great costs. 
[0009] Moreover, first, dissolve in alkali, such £is a sodium hydroxide, and metallic foils, such as aluminum 
foil in a cell useless article, some lithium compounds, etc. are removed. Next, other metallic compounds, 
such as a cobalt compound in the left-behind positive-electrode material, an electric conduction agent, Acid 
dissolution processing of the binder etc. is carried out by mineral acids, such as a hydrochloric acid, 
positive-electrode material, and the electric conduction agent and binder of fusibility are separated, and the 
method of collecting cobalt altematively by the extractant which obtains the acid solution containing metals, 
such as cobalt and a lithium, and contains alkyl phosphoric acid is also considered. 
[0010] However, in this approach, alkali pretreatment for carrying out separation removal of the metallic 
foil by alkali apart from acid leach processing is needed, a process is complicated, the alkali waste and the 
acid waste fluid which were further used by these alkali pretreatment or acid leach processing are generated 
in large quantities, like the above, a great problem occurs in waste fluid processing, and also the acid 
exhaust gas problem at the time of acid leach processing remains. 

[001 1] Furthermore, the approach of carrying out the direct solution extract of the cobalt altematively is 
indicated from cobalt and a nickel oxide by using the organic solution containing alkyl phosphoric acid for 
JP,3-10032,A under existence of water. 

[0012] However, in this approach, even if metallic compounds, such as a cobalt compound, are covered by 
the electric conduction agent and the binder in positive-electrode material, existence of this electric 
conduction agent and binder becomes a failure, and extractant of the organic solution-drainage system 
containing alkyl phosphoric acid cannot contact a cobalt compound and an effectiveness target but the 
extraction efficiency by this extractant is high, it is not the value which it is low and can simply be 
industrially carried out with about 30 - 40 % of the weight. 

[0013] Then, the result of having repeated research wholeheartedly about how this invention persons 
separating and collecting the cobalt of a rare metal from a cell useless article. Magnetic separation of the 
cobalt inclusion which uses metal cobalt and cobalt oxide as a principal component for the roast ash which 
carried out roast processing above 600 degrees C, subsequently cut out the cell useless article, sifted out, and 
was obtained using a magnet is carried out. A header and this invention were completed for moreover cobalt 
being efficiently recoverable, without having carried out acid dissolution processing of the obtained cobalt 
inclusion, and using a lot of acids for the cobalt in a cell useless article by carrying out solvent extraction 
processing. 

[0014] Therefore, the purpose of this invention is to offer the cobalt recovery approach from a rechargeable 
battery useless article that the cobalt of a rare metal is efficiently recoverable from the cell useless article of 
a rechargeable battery using a small amount of as much as possible acid. 
[0015] 

[Means for Solving the Problem] Namely, the roast process which roasts over the temperature of 600 
degrees C or more the cell useless article of the rechargeable battery with which this invention contains 
cobalt in electrode material, The sieving process divided into the decision process which cuts out the roast 
cell obtained at this roast process, and the roast ash which sifts out the decision object of the roast cell 
obtained at this decision process, and contains a metal scrap and a cobalt inclusion. The magnetic separation 
process which carries out the magnetic separation of the cobalt inclusion using a magnet out of the roast ash 
obtained at this sieving process. It is the cobalt recovery approach from a rechargeable battery useless article 
including the acid dissolution process of dissolving the cobalt inclusion sorted out at this magnetic 
separation process in an acid, and the recovery process which collects cobalt from the acid melt obtained at 
this acid dissolution process. 

[001 6] Moreover, the roast process which roasts over the temperature of 600 degrees C or more the cell 
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useless article of the rechargeable battery with which this invention contains cobalt in electrode material, 
The decision process which cuts out the roast cell obtained at this roast process, and the magnetic separation 
process which carries out the magnetic separation of the decision object of the roast cell obtained at this 
decision process to the magnetic substance and non-magnetic material with a magnet. The sieving process 
which sifts out the magnetic substance obtained at this magnetic separation process, and is divided into a 
magnetic metal scrap and a cobalt inclusion. It is the cobalt recovery approach from a rechargeable battery 
useless article including the acid dissolution process of dissolving the cobalt inclusion obtained at this 
sieving process in an acid, and the recovery process which collects cobalt from the acid melt obtained at this 
acid dissolution process. 

[0017] In this invention approach, the rechargeable battery useless article set as the object of cobalt recovery 
is a defective, a recovery article of a used rechargeable battery, etc. which are generated at the time of 
manufacture of a rechargeable battery, and contains cobalt in electrode material. The rechargeable lithium- 
ion battery which contains cobalt compounds, such as cobalt oxide and a cobalt nitrate, etc. in that positive- 
electrode material typically as a rechargeable battery which contains cobalt in this electrode material, a 
nickel hydoride battery, a nickel-ccadomium battery, etc. can be mentioned. 

[0018] In this invention approach, 600 degrees C or more of cell useless articles of the rechargeable battery 
which contains cobalt in electrode material in this way first are usually preferably roasted over the 
temperature of 700-900 degrees C for about 1 to 3 hours. Some cobalt compounds in electrode material are 
returned at least, and roast processing at the roast process of this cell useless article needs to serve as metal 
cobalt, in order to carry out the magnetic separation of the cobalt inclusion which is preferably performed in 
a well-closed container or reducing atmosphere, and uses metal cobalt and cobalt oxide as a principal 
component at a magnetic separation process efficiently. Here, if roast temperature is lower than 600 degrees 
C, the amount of the metal cobalt in the cobalt inclusion in the roast ash obtained will decrease, and it will 
become difficult to carry out the magnetic separation of the cobalt inclusion efficiently at a magnetic 
separation process. Moreover, even if roast temperature exceeds 900 degrees C, it is not desirable, although 
there is especially no problem in sorting of the cobalt inclusion in a magnetic separation process, and the 
energy cost in a roast process increases and being carried out industrially. 

[0019] At this roast process, for example The cobalt oxide in the positive-electrode material of a cell useless 
article While aluminum (aluminum), carbon (C), etc. in this cell useless article are returned to (for example, 
Co 203) as a reducing agent, and that part is retumed completely and changing into the metal cobalt (Co) of 
the magnetic substance It is thought that the cobalt oxide (Co 304) which it was partially retumed and was 
generated exists with this metal cobalt. 

[0020] The roast cell obtained at the above-mentioned roast process is cut out with a cutter next, and serves 
as a decision object. In the decision object of this roast cell The comparatively big metal scrap of the piece 
of decision originating in the charge collector formed by metallic foils, such as an outside container of the 
cell formed with metals, such as iron, aluminum, and stainless steel, and aluminum foil, copper foil. The 
electric conduction agent and fluororesins with which the charge collector was plastered, such as metallic 
compounds, such as a cobalt compound, acetylene black, and carbon. The comparatively small roast ash of 
powdered or granularity which consists of a metal of the metal cobalt originating in organic substances, such 
as a separator formed by positive-electrode material, such as binders, such as a fluororubber, negative- 
electrode material, the polyethylene porosity film, etc., etc., cobalt oxide, and others, the oxide, carbon, etc. 
exists. 

[0021] And the decision object of the roast cell obtained at the above-mentioned decision process Sift out 
previously, and at a process, it is sifted out by the metal scrap of the comparatively big piece of decision, 
and the comparatively small roast ash of powdered or granularity, and separates into them. Subsequently, 
although the cobalt inclusion of the magnetic substance is sorted out at a magnetic separation process, or the 
magnetic substance and non-magnetic material sort out with a magnet at a magnetic separation process 
previously, it subsequently sifts out, the magnetic substance is sifted out at a process and it separates into a 
magnetic metal scrap and a cobalt inclusion While reducing the throughput in a magnetic separation process, 
in order to separate a metal scrap and a roast ash more completely, after sifting out at the former point 
preferably, it is the approach of carrying out magnetic separation. 

[0022] At the above-mentioned sieving process, a vibration screen is used preferably, the roast ash adhering 
to a metal scrap is removed as much as possible, and the collected metal scrap, for example, iron, stainless 
steel, aluminum, and copper are recycled and used effectively. Moreover, especially at the above-mentioned 
magnetic separation process, although not restricted, magnetic separation are performed using the difference 
of the adhesion time amount of the quality of a magnetic matter, and the nonmagnetic matter, for example 
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using equipments, such as a drum-type wet separator, and a belt mold wet separator, a dry separator of 
further various types. 

[0023] It is good to carry out grinding processing with grinders, such as a ball mill, as occasion demands, 
and to grind the grain size of this roast ash below to 1.168mm (16 meshes) more preferably below 1.651nmi 
(12 meshes) here the average grain size of 2mm or less about the roast ash obtained at the sieving process, 
before tremsporting this to a magnetic separation process. Thus, by grinding a roast ash in average grain size 
of 2mm or less, it is divided into the fine particles which contain comparatively in high concentration a 
metal other than the fine particles which contain metal cobalt and cobalt oxide in high concentration 
comparatively, and cobalt, and its oxide, and the cobalt inclusion which contains metal cobalt and cobalt 
oxide in high concentration comparatively at a magnetic separation process is obtained. 
[0024] The cobalt inclusion sifts out from a magnetic separation process and pass the process through a 
sieving process to a magnetic separation process Although the effectiveness of the amount of the acid used 
needed by next acid dissolution processing decreasing so much, and making the amount of the acid used at 
an acid dissolution process decreasing will be acquired if the weight is decreasing to the roast ash in front of 
the magnetic separation which cut out the roast cell and was produced when making the amount of the acid 
used at this acid dissolution process decrease as much as possible often carries out industrially — desirable — 
the roast ash in front of magnetic separation — receiving — a weight ratio — it is [ 0.6 or less ] good to carry 
out to 0.5 or less more preferably. 

[0025] Although the cobalt inclusion obtained at this magnetic separation process uses metal cobalt and 
cobalt oxide as a principal component, it contains for example, metal cobalt, and metals and the oxide of 
those, such as sintered copper and aluminum, at a considerable rate in addition to these. As for the metal 
cobalt in this cobalt inclusion, and the content rate (this is only hereafter called "cobalt content") of the sum 
total of cobalt oxide, it is usually preferably good that it is 40 % of the weight or more 20% of the weight or 
more. The more this cobalt content is high, the amount of the acid needed to the amount of unit cobalt 
decreases, and, the more the amount of the acid used in an acid dissolution process decreases. 
[0026] In this invention, suitable acids, such as a hydrochloric acid, a sulfiaric acid, and a nitric acid, are 
used for the cobalt inclusion obtained at the magnetic separation process next, it dissolves, and let it be an 
acid melt (acid dissolution process). As an acid used at this acid dissolution process, mineral acids, such as a 
hydrochloric acid and a sulfiiric acid, are mentioned typically, and the range of that amount used is usually 
1-3 mols to one mol of cobalt inclusions. 

[0027] The acid melt obtained at the acid dissolution process is transported to the recovery process for next 
collecting cobalt. About this recovery process, that what is necessary is just the process at which it can 
collect cobalt from an acid melt alternatively For example, after carrying out separation removal of the 
metallic compounds other than a cobalt compound as much as possible by pH adjustment, The approach of 
adjusting to pHlO, depositing cobalt hydroxide, retuming this cobalt hydroxide in reducing atmosphere, and 
collecting as metal cobalt, the approach (JP,56-1 1371,B -) of carrying out liquid-liquid extraction of the 
cobalt compound alternatively into an organic phase by the organic solvent containing alkyl phosphoric acid 
The approach (Japanese-Patent- Application-No. No. 268881 [ seven to ] official report) of carrying out solid 
liquid extraction of the cobalt compound altematively to the bottom of heating stirring etc. is mentioned by 
the emulsion extractant of JP,5-14013,B and the organic solvent-water-hydrogen-peroxide (water-soluble 
reducing agent) system containing alkyl phosphoric acid. It is the solvent extraction approach that solvent 
extraction recovers cobalt preferably. 

[0028] As alkyl phosphoric acid used for extracting a cobalt compound by this solvent extraction approach, 
it is dialkyl phosphoric acid, such as alkyl phosphonic acid monoalkyl ester, such as 2-ethylhexyl 
phosphonic acid Monod 2-ethylhexyl ester (M2EHPA), and phosphoric acid screw-2-ethylhexyl (D2EHPA), 
and phosphoric acid screw-2-dodecyl, and six or more things are mentioned for the carbon nvmiber of an 

alkyl group, for example. 

[0029] In addition, about the remaining roast ash which sorted out the cobalt inclusion by the magnetic 
separation of this invention, since it contains metals, such as copper, in abundance, these metals may be 
collected by approaches, such as electrolytic refining, as occasion demands. 
[0030] 

[Embodiment of the Invention] Hereafter, according to the flow chart shown in an accompanying drawing, 
the gestalt of the suitable operation about the cobalt recovery approach from the rechargeable battery useless 
article of this invention is explained. 

[0031] first, equipments, such as an electric furnace and a gas fixmace, — using - a cell useless article - the 
temperature of 600 degrees C or more - it roasts over 700-900 degrees C preferably for 1 to 3 hours. As for 
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the cobalt compound in a cell useless article, that part is returned to metal cobalt by this roast processing, 
and other cobalt compounds are considered to exist in the condition that it adhered or adsorbed by this metal 
cobalt as cobalt oxide in that case. 

[0032] next, the roast cell obtained at the roast process — neglect cooling — or forced cooling is carried out, 
and it cools to a room temperature, and judges in magnitude of 3- 10mm with cutters, such as shredder. And 
the decision object of the roast cell obtained at the decision process is sifted out by a metal scrap and the 
roast ash on the conditions which use a vibration screen etc. next and can do 20 meshes a screen exception 
preferably. 

[0033] About the roast ash obtained at this sieving process, the magnetic separation of the cobalt inclusion 
which uses metal cobalt and cobalt oxide as a principal component using an electromagnet etc., the other 
metal, and its oxide are carried out to the residual ash with which it is mainly concerned, the rate which 
carries out magnetic separation as a cobalt inclusion here ~ desirable — the roast ash in front of magnetic 
separation ~ receiving — a weight ratio ~ it is [ 0.6 or less ] good that it is 0.5 or less more preferably, and 
the metal cobalt and the cobalt oxide in a roast ash are condensed by twice [ 1 .6 to / more than ] as many 
concentration as this as a result. 

[0034] The cobalt inclusion sorted out at the magnetic separation process is dissolved in mineral acids, such 
as a hydrochloric acid and a sulfuric acid, next (acid dissolution process), subsequently, in an organic phase, 
liquid-liquid extraction of the cobalt compound in an acid solution is carried out altematively, and it is 
recovered by the organic solvent containing alkyl phosphoric acid. 

[0035] After carrying out roast processing of the rechargeable battery useless article and carrying out 
decision processing subsequently in this invention, a metal scrap and a roast ash A screen analysis opium 
poppy, Since it considers as the cobalt inclusion which sorts out the obtained roast ash with a magnet at a 
magnetic separation process, and contains metal cobalt and cobalt oxide in high concentration, acid 
dissolution processing and solvent extraction processing are performed subsequently to this cobalt inclusion 
and cobalt is collected The amount of the acid used needed by acid dissolution processing can be reduced as 
much as possible, and also the recovery effectiveness of cobalt can be made to improve. 
[0036] 

[Example] Hereafter, based on an example and the example of a comparison, this invention approach is 
explained concretely. 

[0037] This was put into the core of an annular electric furnace using one useless article of a cylindrical 
rechargeable lithium-ion battery with a weight of 35.93g by phix65mm with example 1 dimension of 18mm, 
and it roasted over 800 degrees C for 2 hours. 

[0038] Thus, the roast cell obtained by carrying out roast processing was cut out in magnitude of about 
10mm using the cutter, and the obtained decision object was sifted out and carried out using the vibration 
screen of 16 meshes. This sieving classified pieces of decision, such as a piece of iron of the cell container 
origin, a piece of copper foil of the negative-electrode material origin, and a piece of aluminum foil of the 
positive-electrode material origin, to metal scrap 14.38g of a plus sieve, and roast ash 16.81g of a minus 
sieve made into a subject. 

[0039] Magnetic separation were carried out to 14.57g of cobalt inclusions which stick to this electromagnet 
using an electromagnet about roast ash 16.81g obtained by the above-mentioned sieving processing, and the 
other residual ash 2.24g which does not stick to this electromagnet, and cobalt inclusions were collected. 
The cobalt inclusion collected by this magnetic separation processing is the weight ratio 0.87 to the roast ash 
in front of magnetic separation, and the metal cobalt and the cobalt oxide in a roast ash were condensed 1.15 
times. 

[0040] Next, 14.57g of cobalt inclusions obtained by doing in this way was dissolved and filtered using 
186ml of mixed acids of the weight ratio 2:1 of the hydrochloric acid of 10 % of the weight of 
concentration, and the nitric acid of 10 % of the wei^t of concentration, separation removal of the 4.61 g of 
the insoluble matter was carried out, and the acid melt was obtained. 

[0041] After having adjusted the obtained acid melt to pH6 using the sodium-hydroxide water solution 10% 
of the weight, settling as a hydroxide the ion of the iron currently mixed as an impurity, aluminum, and 
copper and filtering and removing, the obtained filtrate is adjusted to pHlO, cobalt hydroxide was settled, 
sediment of this cobalt hydroxide was filtered, collected and dried, and 10.78g of cobalt hydroxide was 
obtained. 10.78g of this cobalt hydroxide was heated at 500 degrees C among the hydrogen air current for 1 
hour, it returned and metal cobalt 6.84g was obtained. The purity of the obtained metal cobalt was 99.3%, 
and the cobalt recovery over all the cobalt contained in the cell useless article was 87.8%. 
[0042] When it was made to dissolve in the mixed acid (weight ratio 2:1 of the hydrochloric acid of 10 % of 

http://www4,ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/19/2006 



JP, 10-046266, A [DETAILED DESCRIPTION] 



Page 6 of 6 



the weight of concentration, and the nitric acid of 10 % of the weight of concentration) used in the example 
1 as it was, without carrying out the magnetic separation of the roast ash 16.81g obtained in the example of 
comparison 1 above-mentioned example 1 at a magnetic separation process, 221ml of mixed acids was 
needed, and it filtered and separation recovery of the 4.90g of the insoluble matter was carried out. The 
obtained acid melt was processed like the above-mentioned example 1 , and metal cobalt was collected. The 
purity of the obtained metal cobalt was 85.9%, and the cobalt recovery over all the cobalt contained in the 
cell useless article was 87.1%. 



[Effect of the Invention] According to this invention, the cobalt of a rare metal can be efficiently collected 
from the cell useless article of a rechargeable battery using a small amount of as much as possible acid, and 
industrial value is high. 



[Translation done.] 



[0043] 
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